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INTRODUCTION






GREAT OR GRIM?


“I think that what we are up against
is a generation that is by no means sure
that it has a future.”


George Wald


This book is about the future.


It’s about the unprecedented technologies and know-hows gathering momentously on the horizon. It’s about the scientists and their salesmen whose hype fills us with hope. But above all, it’s about you— yes, you—because it is you who will help determine if the powerful innovations described in this book will result in a great future—or a grim fate.


To anyone keeping up with the news, it’s obvious science never rests. During every minute of every day, scientists somewhere in the world are wide awake, exploring, discovering, bringing to life inventions with enormous promise but also substantial risk.


Where is this vast, tireless, impressive scientific and technological prowess taking us? To a better life? To a worse life?


Can we trust scientists? Are they, as they insist, guileless seekers of truth? Or are they corrupted by politics and other self-serving agendas?


Is it wrong—anti-intellectual, anti-scientific—for society to control science? Is it even possible? Or are we fated to go along for the ride, come what may?


I am a theoretical physicist with some honest answers to offer you. I am also an award-winning science journalist who will help you digest what’s going on.


For this book, I’ve chosen to focus on the four subject areas radically upending our lives: the world wide web, robots and artificial intelligence, surveillance technology, and genetic engineering. I devote four chapters to each subject. The first explains how the innovation came to be; the other three—relying on the very latest news from the frontiers of science—describe where it is taking us.


Before diving in, take a moment right now to see how, in just a few words, today’s headlines presage the ambiguous future already within sight—a future of either monumental greatness or catastrophic grimness. Or both.


WEB


Distance Learning Is Now Open to All Thanks to the Internet1
How Telemedicine Is Revolutionizing Health Care2


*


Facebook Says It Can’t Guarantee Social Media Is Good for Democracy3
Your Social Media Addiction Is Giving You Depression4
Dating Apps Fueling Rise in Casual Sex5
Why a Rising Number of Criminals Are Using Facebook Live to Film Their Acts6
Why Are People Live-Streaming Their Suicides?7
Why the Internet Makes Us Monsters8
Former Facebook Exec Says Social Media Is Ripping Apart Society9


*


The Internet of Things Can Save 50,000 Lives a Year10


*


Massive Ransomware Infection Hits Computers in 99 Countries11
The Darkening Web: Misinformation Is the Strongest Cyberweapon12


ROBOT


Paralyzed Woman Moves Robotic Arm with Her Mind13
Bionic Eyes Can Already Restore Vision, Soon They’ll Make It Superhuman14
Bionic Pancreas Shows Success at Controlling Blood Sugar15
Google’s AI Invents Sounds Humans Have Never Heard Before16


*


Domino’s Will Begin Using Robots to Deliver Pizzas in Europe17
LG Electronics to Sell Robots to Replace Hotel, Airport, Supermarket Employees18
Amazon’s Robot Workforce Has Increased by 50 Percent19
Robots Are Coming for Jobs of as Many as 800 Million Worldwide20
Robot Doctors Come a Step Closer as a Machine Passes Medical Exams with Flying Colors21
Robot Surgeons Are Stealing Training Opportunities from Young Doctors22
The Inventor of the World Wide Web Says Computers Will Someday Run Companies without Humans23
Elon Musk: Robots Will Take Your Jobs, Government Will Have to Pay Your Wage24
Stephen Hawking Warns Artificial Intelligence Could End Mankind25


*


GE’s Jeff Immelt: Robots Won’t Kill Human Jobs26
Why Robots Will Be the Biggest Job Creators in World History27


*


Humans Must Merge with Machines or Become Irrelevant in AI Age28
10 New Technologies that Will Make You a Cyborg29
Hyundai’s Wearable Robots Could Make You Superhuman30
DARPA Is Planning to Hack the Human Brain to Let Us “Upload” Skills31
Godlike “Homo Deus” Could Replace Humans as Tech Evolves32


*


GM to Test Fleet of Self-Driving Cars In New York33
Self-driving Uber Car Kills Arizona Woman Crossing Street34
Get Ready for Freeways that Ban Human Drivers35
Self-Driving Cars Programmed to Decide Who Dies in a Crash36


*


Supersmart Robots Will Outnumber Humans within 30 Years, Says Softbank CEO37
Europe Mulls Treating Robots Legally as People38
When Machines Can Do Any Job, What Will Humans Do?39


SPY


Amazon’s Alexa Helps Catch Thief Red Handed40
Alexa, What Other Devices Are Listening to Me?41
London Says Media Company’s Spying Rubbish Bins Stink42
Is Your Smartphone Listening to Everything You Say?43


*


Amazon May Give Developers Your Private Alexa Transcripts44
App Developer Access to iPhone X Face Data Spooks Some Privacy Experts45


*


Hundreds of Apps Using Ultrasonic Signals to Silently Track Smartphone Users46
How This Internet of Things Stuffed Animal Can Be Remotely Turned into a Spy Device47


*


No, You’re Not Being Paranoid. Sites Really Are Watching Your Every Move48
Facebook Can Track Your Browsing Even after You’ve Logged out, Judge Says49
Creepy New Website Makes Its Monitoring of Your Online Behavior Visible50
Mattress Startup Casper Sued for “Wiretapping” Website Visitors51


*


Surveillance Cameras Are Everywhere, Providing Protection—But Not Much Privacy52
Creepy Website Shows Live Footage from 73,000 Private Security Cameras Globally53
China’s All-Seeing Surveillance State Is Reading Its Citizens’ Faces54
Caught on Camera: You Are Filmed on CCTV 300 Times a Day in London55
Americans Vastly Underestimate Being Recorded on CCTV56
After Boston: The Pros and Cons of Surveillance Cameras57
AI-Powered Body Cams Give Cops the Power to Google Everything They See58
The Camera in Your TV Is Watching You59
Walmart Is Developing a Robot That Identifies Unhappy Shoppers60
Amazon Driver Caught on Video Pooping in Front of Home61


*


The Vast, Secretive Face Database that Could Instantly ID You in a Crowd62
Smile, You’re in the FBI Face-Recognition Database63
The New Way Police Are Surveilling You: Calculating Your Threat Score64
US Navy Funds Development of Robot Surveillance System that Can Spy on Humans in Incredible Detail65


*


Cyborg Dragonfly Developed for Spying66
Talking Drone Trying to Lure Kids from Ohio Playground67


Orem Police Search for Drone-Flying Peeping Tom; Takes Pics of Neighbors Through Bedroom and Bathroom Windows68


*


“Mind Reading” Technology Decodes Complex Thoughts69
The Robot that Knows When You’re Lying70
Algorithm Can Identify Suicidal People Using Brain Scans71


*


Comey: “There Is No Such Thing as Absolute Privacy in America”72
DNA Scan that Can Detect 1,800 Diseases in Newborns Raises Privacy Concerns73
World’s First “Smart Condom” Collects Intimate Data During Sex74
Earth’s Atmosphere Can Be Turned into Massive Surveillance System Using Lasers, Scientists Discover75


FRANKENSTEIN


Paralyzed People Could Walk Again Instantly after Scientists Prove Brain Implant Works in Primates76
Tiny Human Brains Grown in Lab Could One Day Be Used to Repair Alzheimer’s Damage77
Scientists Implant Tiny Human Brains into Rats, Spark Ethical Debate78


*


Italian Doctor Says World’s First Human Head Transplant “Imminent”79


*


Genetic Engineering: Way Forward for Medical Science or Sinister Threat to All Our Futures?80
Gene Editing Has Saved the Lives of Two Children with Leukemia81
A Boy with a Rare Disease Gets New Skin, Thanks to Gene-Corrected Stem Cells82


The Gene Editors Are Only Getting Started83
Top US Intelligence Official Calls Gene Editing a WMD Threat84


*


First Human Embryos Genetically Modified—More Will Come85
Chinese Researchers Announce Designer Baby Breakthrough86
Engineering the Perfect Baby87
World’s First Baby Born with New “Three-Parent” Technique88


*


Scientists Just Took a Major Step toward Making Life from Scratch89
How Scientists Are Altering DNA to Genetically Engineer New Forms of Life90


*


How Upgrading Humans Will Become the Next Billion-Dollar Industry91
Scientists Reverse Aging in Mammals and Predict Human Trials within 10 Years92
Why Death May Not Be So Final in the Future93


*


Human-Pig Hybrid Created in the Lab—Here Are the Facts94
Organs for Human Transplant Are Being Grown inside Sheep and Pigs95
A Human Ear Has Been Grown in a Rat96


*


Genetically Engineered Mosquitoes Could Wipe Out Zika97
We Might Soon Resurrect Extinct Species. Is It Worth the Cost?98
Peter Thiel Funding Effort to Bring Woolly Mammoths Back from Extinction99
Science Fiction No More: Cloning Now an Option for Pet Owners100


*


Next Phase of High-Tech Crops: Editing Their Genes101
What Have They Done to Our Food?102
Once Again, US Expert Panel Says Genetically Engineered Crops Are Safe to Eat103
Would You Put the Genetically Modified Arctic Apple in Your Pie?104
Scientists Convert Spinach Leaves into Human Heart Tissue—That Beats105


Change isn’t new. Throughout history each generation has been blindsided by one scientific game-changer or another. My wife’s grandfather Bill Decatur, who turns ninety-nine this year, has watched planes, trains, and automobiles replace horse-drawn buggies; telegrams, phone calls, and emails replace letter writing; and x-rays, CAT scans, and robot surgeons replace house calls and the family doctor’s trusty ol’ black bag.


Nevertheless, this time is different. Very different.


Never before in human history have scientific and technological upheavals threatened to be so powerful, so intrusive, so apocalyptic. It’s as if the winds of change started by previous generations have accelerated into a Category 5 hurricane. After countless centuries of great and grim changes, we are now on the brink of a future that could finally deliver the utopia we’ve long been pursuing—or take us out, once and for all.


HOW I LEARNED TO AVOID HYPERBOLE


As a baby boomer, I belong to the first generation of children who grew up under the terrifying cloud of nuclear annihilation. Still, my boyhood wasn’t all gloom and doom—far from it. Wide-eyed, I watched engineers build the first nuclear power plants, lasers, and computer chips; doctors discover the first oral polio vaccine and perform the first human heart transplant; and astronauts fly into space, orbit the earth, and travel all the way to the moon.


Those formative experiences taught me at least two lessons concerning the fabulous and fearsome aspects of science and technology’s creations. First, it taught me to be careful not to overstate their dangers.


In a 1910 newspaper article reporting on a speech delivered by prominent Chicago physician Charles Gilbert Davis, the three-tiered headline screamed:


FEARS WORLD IS GOING MAD


Dr. C. G. Davis Says Already One Man in 300 Is Insane.
Sees Doom of Civilization


What was the reason for Davis’s apocalyptic concern? The evils of modern industry. “Forty thousand gaunt, hungry, exhausted children are toiling in the dust and roar of the cotton mills of the south and New England,” Davis lamented. “In the great city of New York, I’m informed, 20,000 children attend school every morning suffering the pangs of hunger.”106


The good doctor’s fears, though over the top, were well founded. Yet our species managed to survive the industrial revolution and has moved on and prospered in many ways—even though, it must be said, way too many children in industrialized nations still go to school hungry and neglected.


Second, my boyhood experiences taught me to be careful not to overstate the benefits of science and technology’s creations. In 1898 Marie and Pierre Curie discovered a mysterious, glowing element they named radium. Very quickly, fast-talking salesmen—including, alas, many scientists—hyped its miraculous powers and sold the public on a wide range of radium-laced products. From candy, toothpaste, and cosmetics to cold remedies, aphrodisiacs, and even stylish, glow-in-the- dark cocktails.107


“Physicians took off with the idea,” reports Ross Mullner, a scientist at the University of Illinois School of Public Health in Chicago. “They tried to use it for every disease under the sun.”108


Our very own Dr. C. G. Davis was among the physician–hypesters of the day. In a 1921 issue of the American Journal of Clinical Medicine, he raved: “Radioactivity prevents insanity, rouses noble emotions, retards old age, and creates a splendid youthful joyous life.”109


It took decades before we fully realized radium’s deadliness. During that time, countless people were poisoned, and many suffered gruesome deaths. Among the victims were the now-famous radium girls, young women who used radium paint to brush tiny numerals onto the faces of glow-in-the dark clocks and watches.110


In helping you, dear reader, see where science and technology are now leading us, I have striven for balance—avoiding Dr. Davis’s euphoric highs and doom-laden lows.


How accurate will my analysis in this book turn out to be? My Generation-Z son will surely live long enough to find out; but even someone in his sixties is liable to see the actual outcome. I say that, because the speed at which science’s stunning accomplishments are overtaking us is itself one of the great perils we face. It leaves us very little time to adequately prepare for what’s coming.


There are other perils as well. Here are three I consider significant:


• Hubris. Even the most brilliant among my fellow scientists know far less than they let on. Every day, they toy with things they do not understand fully or in too many cases at all yet boast about improving them. As the celebrated author and social commentator E. B. White remarked, “I would feel more optimistic about a bright future for man if he spent less time proving that he can outwit Nature and more time tasting her sweetness and respecting her seniority.”111


• Hype. Too many cheerleaders—notably journalists and scientists themselves—routinely exaggerate the significance of an achievement, while remaining mum about its dangers. Three reasons for such hype are:


• Fierce competition for funding. Most scientists doing basic research rely on the generosity of private and public patrons. These include foundations such as Rockefeller, Ford, and Sloan; government agencies such as the National Institutes of Health and National Science Foundation; and, increasingly, billionaires with specific agendas, such as Jeff Bezos, David H. Koch, and Richard Branson. As Steven Edwards at the American Association for the Advancement of Science says, “the practice of science in the 21st century is becoming shaped less by national priorities or by peer-review groups and more by the particular preferences of individuals with huge amounts of money.”112


The Darwinian scramble for grant monies encourages a culture of hyperbole—a lesson I learned firsthand as a grad student at Cornell. The topic for my doctoral dissertation involved kinetic theory, the science of fluids, so my thesis advisor urged me to write a grant proposal to the US Navy. He helped me word the petition to emphasize—honestly, to hype—the possibility my work could one day assist in developing new naval weaponry. It worked; I received my funding.


• Ego. Scientists constantly fight for the prestige and influence that comes with receiving high-profile honors, as well as having their work referenced in professional journals and the public media. This battle for scientific supremacy is every bit as cut-throat as HBO’s Game of Thrones.


During my thirty-plus years as a science journalist, I have witnessed the scientific ego in all its unseemly glory. Room-temperature superconductivity, for example, is an area of research that might one day (no hype) improve our ability to generate clean, electrical energy. While preparing a report on it for Good Morning America, my producers and I were bombarded with phone calls from rival university scientists, each faulting the other’s work and lobbying to have their own research showcased on national TV.


• Sensationalized media. Being a physicist, I can usually keep scientists honest during media interviews. I don’t let them wax hyperbolic—for example, to claim their research will one day cure all diseases and end world hunger. Regrettably, though, the average general-assignment reporter is easily snowed and thus becomes a naïve, starry-eyed enabler of scientific hype.


• Human Nature. Generation after generation, science offers us new, improved ways to live. But our basic, flawed nature invariably spoils or outright sabotages the opportunities. We drive cars, fly in planes, and carry smart-phones, but the basics of the human experience are pretty much what they were in Old Testament times. As Felicia Day, a popular gamer and web goddess, puts it: “The internet is amazing because it connects us with one another. But it’s also horrific because . . . it connects us with one another.”113


Will everything turn out okay? Of all the questions I attempt to answer in these pages, this one is clearly the most important.


As an optimist, I cling to the hope everything will turn out okay; that science—as it so dearly wishes to do—will help lead to a model future for everyone. But honestly, it does not look like that to me right now.


That, dear reader, is why I penned this book. Think of it as a heads-up. A warning of things to come—and in some cases, as you’ll see, things that are nearly or already here.


But also think of this book as a source of hope. Knowledge is power. The more you know of what’s coming—of what will affect you, your children, and grandchildren—the better prepared you will be to help check the more disturbing possibilities of our scientific and technological innovations.


Is the best yet to come, as science keeps promising us? Or the worst?


The answer, ultimately, is up to you and me.





WEB


“Oh! what a tangled web we weave . . .”


Sir Walter Scott, Marmion





MEMORY LANE


GREGORY: What was that? . . .


MAN #1: I think it was ‘Blessed are the cheesemakers.’


Life of Brian, Scene 3, Sermon on the Mount


The web is familiar to us but clearly not well understood. For instance, many people use the terms internet and web interchangeably; yet as you will see, the two entities are quite distinct.


The web has a complex, convoluted history. Unlike the Greek goddess Athena, it didn’t spring into existence fully formed. Rather, it emerged gradually and somewhat haphazardly from a hodgepodge of existing technologies, some dating back to the nineteenth century. It was as if a bunch of clever kids piecing together Legos surprised themselves one day by creating something truly amazing.


At the heart of the story is our species’ instinctive desire to amplify its voice and influence far and wide—an impulse that shows itself early in life. As tiny, helpless infants firing off our first loud screech, we are startled by its sheer power and captivated by its ability to arrest people’s attention.


Beginning centuries ago, that simple realization—the loudest voice in the room carries weight—drove us to invent ways of projecting our voice and influence. First by broadcasting, then by computing, and then by networking, innovations that in 1989 led to the conception of the world wide web.


BROADCASTING


According to Guinness World Records, the intelligible range of a man’s voice in perfectly still, outdoor conditions is about 590 feet.114 In real life—where background noise makes for less-than-ideal conditions— that range is considerably reduced.


It appears the all-time distance record for unamplified speech goes to the eighteenth-century evangelist George Whitefield. According to Braxton Boren, a music technologist at New York University, Whitefield’s stentorious voice was able to reach roughly 400 feet (121 meters), which equates to an audience of between 20,000 and 50,000 people. “When it is considered in the context of the hundreds of such crowds he attracted over his lifetime,” Boren explains, “Whitefield probably spoke directly to more individuals than any orator in history.”115


American painter and inventor Samuel F. B. Morse far exceeded the natural reach of Whitefield’s voice by transmitting an electrical message over a long wire. In 1844, using a clever dot-dash code of his devising, he telegraphed the message “What hath God wrought” (from the Bible verse Numbers 23:23) over some forty miles, from Washington, DC to Baltimore, Maryland.116


Scottish-American scientist and teacher Alexander Graham Bell bested Morse by conveying the human voice across many miles by wire. The microphone in Bell’s telephone had a diaphragm that fluttered when struck by sound waves. The fluttering membrane generated electrical ripples the way a fluttering hand in a swimming pool generates water ripples. The speaker (in effect, a reverse microphone) reconverted the electrical ripples into sound waves.


On January 25, 1915, Bell achieved history’s first transcontinental phone call. It was placed from New York City to his now-famous assistant in San Francisco, some 3,400 miles away:


“Ahoy! Ahoy! Mr. Watson, are you there? Do you hear me?”


“Yes, Mr. Bell, I hear you perfectly. Do you hear me well?”


“Yes, your voice is perfectly distinct.”117


By the 1950s, with the help of cables laid across the Atlantic Ocean, the human voice could be telephoned halfway around the world.118 “Undersea cables, and long-distance communications in general, became the highest of high tech,” observes American science-fiction writer Neal Stephenson, “with many of the same connotations as rocket science or nuclear physics or brain surgery would acquire in later decades.”119


In the 1880s, on a completely different front, German physicist Heinrich Rudolf Hertz discovered that large electrical sparks gave off waves of electromagnetism, the way a bomb gives off shock waves.120 The revelation immediately suggested the possibility of communicating without wires.


In 1901 the possibility became very real. Italian nobleman and electrical engineer Guglielmo Marconi successfully generated foot-long sparks, which produced electromagnetic waves so powerful they wafted clear across the Atlantic Ocean, from Cornwall, England, to St. John’s, Newfoundland—a distance of roughly 2,100 miles.121


Like a carrier pigeon, the invisible waves carried a message. It consisted of just the letter S in Morse Code (dot-dot-dot), but it spoke volumes about the potential of wireless communication.122


Five years later, on Christmas Eve at 9:00 p.m. (EST), Canadian-American inventor Reginald Aubrey Fessenden aired the first wireless radio voice program. In Brant Rock, Massachusetts, Fessenden stepped up to a microphone and sent greetings to radio-ready ships on the Atlantic and Caribbean within a radius of several hundred miles. Details are a bit sketchy, but he reportedly played Handel’s “Largo” on an Edison phonograph, performed “O Holy Night” on the violin, and then, after readings from the Bible, signed off with a cheery “Merry Christmas, everyone.”123


Broadcasting technology reached a climax of sorts on April 7, 1927, when scientists publicly demonstrated a way to marry voice to moving images. Then Secretary of Commerce Herbert Hoover stood before a microphone and TV camera in Washington, DC and solemnly declared to a small audience in New York City: “Human genius has now destroyed the impediment of distance in a new respect, and in a manner hitherto unknown.”124


Hoover was exactly right. In the two centuries since Reverend White-field’s record-setting oratory, the range of our voice and influence increased from hundreds of feet to thousands of miles. An amazing achievement, to be sure. But just the beginning.


COMPUTING


At the start of the nineteenth century, numerical tables were all the rage. Astronomers used them for navigating the night sky, ship captains for plotting courses at sea, artillery officers for positioning and aiming their massive weaponry, and tax collectors for levying tariffs. But the numerical tables—hand-calculated by minions called human computers—were riddled with errors.


On June 14, 1822, Englishman Charles Babbage came before the august members of the Royal Astronomical Society with a seemingly far-out solution to the problem: a hand-cranked computing device he claimed could do tedious calculations with great accuracy. Babbage’s proposed contraption would require 25,000 precision-milled parts and weigh four tons.125


Alas, the persnickety inventor never completed the gigantic machine; and his vision of replacing humans with automated brainiacs pretty much died with him. It stayed moribund until the 1940s, when American physicist John Vincent Atanasoff at Iowa State College (now Iowa State University) and other scientists began developing rudimentary electronic computers.126


Their pioneering efforts inspired many separate efforts, which reached a highpoint on February 14, 1946. On that historic day, University of Pennsylvania electrical engineers publicly unveiled a thirty-ton, 1,800-square-foot programmable calculator named ENIAC, an acronym for Electronic Numerical Integrator and Computer.127


ENIAC’s lightning-fast electronic brain—comprising one hundred thousand vacuum tubes, diodes, relays, resistors, and capacitors—could execute 50,000 instructions per second. It completed in a mere thirty seconds what it took the average human computer twenty hours and the best mechanical calculators of the day twelve hours to do.128


ENIAC and other electronic digital computers were prohibitively expensive, however, so they remained novelties well into the twentieth century. Even NASA had to rely on human computers to launch the space age. The 2017 hit movie Hidden Figures commemorates three such human computers—all black women—who helped calculate the flight paths for Alan Shepard’s 1961 and John Glenn’s 1962 history-making missions.129


NETWORKING


The final leg of our winding journey toward the web was piloted by a handful of visionaries. They saw computers as much more than just fancy adding machines.


Among the prophets, those living in the United States benefitted greatly by a surprise event during the Cold War. In 1957 the Soviet Union launched the world’s first satellite—a mysterious, beach-ball–sized, beeping metal sphere called Sputnik.130


President Dwight D. Eisenhower reacted to the threatening incident by creating the Advanced Research Projects Agency (ARPA). Psychologist and computer scientist Robert W. Taylor recalls the president was eager to boost the nation’s scientific and technological prowess “so that we would not get caught with our pants down again.”131


One of ARPA’s first priorities was to improve the intolerable situation with research computers of the day. Because they were gigantic, expensive, and scarce, very few scientists had access to one.


In 1962 Joseph Carl Robnett Licklider—the first director of ARPA’s Information Processing Techniques Office—floated an ingenious remedy that saw computers as elements of a telephonic grid. By using telephone lines to connect widely separated scientists and computers, he proposed, we could create an “intergalactic computer network.”132


In a 1968 paper titled, “The Computer as a Communication Device,” Licklider and Taylor further prophesied: “In a few years, men will be able to communicate more effectively through a machine than face to face. That is rather a startling thing to say, but it is our conclusion.”133


But the vision of a telephonic computer network suffered from a glaring weakness. Legions of scientists getting on phone lines to access a small number of computers would surely create massive telephonic traffic jams.


Happily, engineers invented a device that worked like a telephonic traffic cop—the interface message processor—and voila! On October 29, 1969, the ARPAnet was born. It tied together computers at just four locations: UCLA, UC Santa Barbara, Stanford Research Institute (SRI), and University of Utah. But it was the true progenitor of what we now call the internet.


As a UCLA alumnus, I’m especially proud to report ARPAnet’s first data transmission went from the university’s engineering building, Boelter Hall, to SRI. It was an exciting moment, marked by an auspicious glitch.


UCLA computer scientist Leonard Kleinrock and his small team intended to transmit the word Login, but the fledgling net crashed prematurely and only Lo made it through. “We didn’t plan it,” Kleinrock recalls, “but we couldn’t have come up with a better message: short and prophetic.”134


In 1973 ARPAnet went international, by hooking up to research computers in Norway and England. Thereafter, in a kind of recapitulation of every nineteenth-century communications revolution—the telegraph, radio, and TV—computer scientists quickly found better and better ways to send written, voice, and video messages over the burgeoning computer network.


In 1974 scientists coined the term “internet” and created Telenet (which later became Sprintnet), the world’s first commercial computer network. In 1976 Apple publicly released its first desktop computer. And on March 26 of that year Queen Elizabeth II became the first monarch to send an email. Her email address was HME2.135


During the following ten years, scientists further improved the internet’s range and sophistication. They joined the sprawling US network to vast subnets throughout Europe and Asia. In the process, they settled on a way to assign each computer on the internet a unique number—an internet protocol (IP) address. And, on a kind of universal translator—a transmission control protocol/internet protocol (TCPIP)—for reconciling the growing babble of computer network languages.


Each of the incremental improvements was important. But the truly giant leap forward that produced the grand finale was taken by Tim Berners-Lee, an unassuming British computer scientist at CERN (Conseil Européen pour la Recherche Nucléaire or European Council for Nuclear Research), the legendary atom smasher located in Switzerland.136 On March 12, 1989, Berners-Lee proposed a concept his supervisor reportedly belittled as “vague but interesting,” in which he saw computers as electronic libraries and the internet as a way to access the libraries from anywhere in the world.137


In Weaving the Web, Berners-Lee recalls the struggle to find a name for his vision. Two possibilities were “information mesh” and “mine of information.” He rejected the first because it sounded too much like mess and the second because its initials, moi, spelled the French word for “me,” which struck him as overly possessive.138


He finally settled on calling it the world wide web, insisting on the three-word spelling “so that its acronym is three separate ‘W’s.’” Moreover, he stipulated, “There are no hyphens.”139


In Berners-Lee’s imagination, the world wide web would be a storehouse of human knowledge greater than the New Library of Alexandria, Harvard Library, and US Library of Congress combined. The www’s equivalent of library books would be websites composed of webpages filled with text, sound, and video—and hyperlinks via which users could instantly leapfrog from one webpage to another.


The www’s equivalent of catalog numbers would be addresses called URLs (uniform resource locators)—each starting with the now-familiar prefix http:// (hypertext transfer protocol)—that would enable users to locate precisely the information they wanted.140


On August 6, 1991, Berners-Lee made good on his idea, unveiling the world wide web and giving it to us free. Why gratis? “It was simply that had the technology been proprietary, and in my total control, it would probably not have taken off. The decision to make the Web an open system was necessary for it to be universal. You can’t propose that something be a universal space and at the same time keep control of it.”141


Berners-Lee’s intentions were quickly realized. In 1993 The New York Times reported that Mosaic, the first user-friendly program designed to browse the world wide web “has grown so popular that its use is causing data traffic jams on the Internet.” Mosaic would eventually give rise to today’s Internet Explorer browser.


The growth of the internet was indeed explosive. In 1995 an estimated fourteen million people were online. Ten years later the number exceeded one billion. Another ten years hence more than 3.2 billion people worldwide were surfing the net.


In 2002 more information was stored on the web than on paper, fulfilling Berners-Lee’s vision of the world wide web housing more knowledge than all the world’s libraries combined. According to USC’s Annenberg School for Communication and Journalism, that year “could be considered the beginning of the digital age.”142


Today there are websites keeping constant tabs on the www’s continuing growth. According to http://www.worldwidewebsize.com/, on May 1, 2018, the “Indexed World Wide Web” comprised roughly 47 billion webpages. That’s how many webpages conventional search engines such as Google, Bing, and Yahoo are able to access. Upward of five hundred times more webpages exist in the so-called invisible or deep web.143 And a particularly shadowy realm called the dark web can be plumbed only by encrypted network browsers such as TOR and I2P.144


What, indeed, hath God wrought?


As we’ll see in the following three chapters, because of Berners-Lee’s decision to give the world wide web away free, it is disrupting life today even more so than Samuel Morse’s telegraph did in its day. As the respected technology journalist Cade Metz observes: “This [giveaway] allowed the web to spread, but it also allowed it to evolve in ways few could have foreseen.”145





STAR POWER


“Any idiot can put up a website.”


Patricia Briggs


The world wide web differs from every other mass communication technology in two enormous ways. They are differences that fully explain why the web is at once exceptionally exciting and exceptionally frightening.


First, the web’s power to amplify our voice and influence is unparalleled—far greater than that of radio or TV. To understand why, consider the basic difference between addition and multiplication.


Radio and TV enable us to reach a lot of people, each of whom is a passive receiver. So, if the reach of a broadcast swells by, say, 100 people per day, after three days the audience will be greater by 300 people: 100 + 100 + 100.


The web, likewise, enables us to reach a lot of people, but with one huge difference: each person is a receiver and transmitter. Each web user can share messages with others at lightning speed. So, if the reach of a broadcast grows by 100 people per day, and if each newcomer shares the message with 100 other people per day, after three days the total audience will balloon to more than 1,000,000 people: 100 × 100 × 100.146


The web, in other words, works like a chain letter. We mail a letter to someone, requesting he make copies and send them to, say, ten friends. Each of them, in turn, is asked to send copies to ten friends, and so forth. If everyone cooperates, the audience for the letter will multiply precipitously (10 × 10 × 10 × . . .). In today’s lingo, the letter will go viral.


I routinely use the chain letter example to teach students about the power of exponentials—the mathematical term for anything that increases multiplicatively. Nature abounds with exponential phenomena, most notably biological cell division. In fact, the web’s meaning of viral stems from the behavior of actual viruses, tiny whits of DNA with the power to take down large host organisms by multiplying uncontrollably.


The second big difference between the web and every other mass communication technology is its arrant democracy. As we’ve seen, Tim Berners-Lee gave away the world wide web specifically because he did not want anyone—not even himself—to control it. Ever.


The content of newspapers, magazines, books, radio, TV—all traditional forms of mass communication—is strictly controlled by an oligarchy of owners, editors, producers, and gatekeepers of various ranks who are typically well-heeled, well-educated, and well-connected. They are members of society’s elite class, guardians of the establishment.


Not so with the web. In principle, every Tom, Dick, and Harry on the planet—rich, poor, educated, uneducated, it doesn’t matter—is able to post content online. And at latest count, 3.7 billion people on all seven continents are doing exactly that, 24/7/365—for better and worse.


The result is a cacophonous, chaotic, global community the likes of which humanity has never seen before. A community of everyday people with the collective power to, among other things, transform nobodies into overnight sensations.


LIKE A FAIRY TALE


On the radio in the 1930s and 1940s the Original Amateur Hour, hosted by Edward “Major” Bowes, launched the careers of Frank Sinatra, Beverly Sills, Gladys Knight, Pat Boone, Ann-Margret, and many other nascent talents. From 2002 to 2016 TV’s American Idol did the same thing for Kelly Clarkson, Clay Aiken, Ruben Studdard, Carrie Underwood, Fantasia, Jordin Sparks, and other gifted singers.


Today the world wide web is perpetuating the tradition but at a much faster pace and on a far grander scale than ever before. Instantaneously, the web is able to confer global stardom on not just talented performers, but everyday people doing everyday things.


It began in 1991, when computer geeks at the University of Cambridge, England, pointed a video camera at their lab’s communal coffeemaker and fed the live image to computers throughout their building. It gave every caffeine junky among them a fair chance at getting to a freshly brewed pot of coffee before it was completely consumed by those closest to it.


In 1993 when pioneering web browsers such as Mosaic made it easy to publish and retrieve online images, the geeks uploaded the live feed of their coffeemaker onto the world wide web and—presto!—XCoffee became the first viral video sensation.147 “Only on the internet can that sort of thing happen in just a few years,” remarks computer scientist Quentin Stafford-Fraser.148


All told, the XCoffee website was visited by hundreds of thousands of people and talked about by the world’s press, including the BBC, The Times of London, The Washington Post, and Wired. Today, the last of the various coffeemakers made famous by the geeks—a Krups model— is on permanent display in Berlin’s German Museum of Technology.149


In the years since XCoffee, the invention of laptops, computer pads, and smartphones has further increased the web’s reach and influence by making it portable. This, in turn, has given rise to social media, the web-based phenomenon comprising platforms such as Facebook, Twitter, YouTube, Snapchat, and Instagram. One monumental result of social media is what I call the triumph of the trivial.


Consider the YouTube video of an uneducated Oklahoma woman named Kimberly “Sweet Brown” Wilkins. In April 2012, it racked up one million views in the first forty-eight hours, simply because of her colorful description of a calamitous fire in her apartment complex. Overnight, her tag line, “Ain’t nobody got time for that!” was on everyone’s lips.150 The video was eventually set to music and to date has tallied more than sixty-two million views.151


In December 2015, Justin Bieber posted on his Instagram account the photo of a girl, together with the message: “Omg who is this!”152 Very quickly, one of his forty-seven-plus million followers helped determine she was Cindy Kimberly, a seventeen-year-old Dutch-born student living in Spain. Quickly following her sudden stardom, Kimberly was recruited by Uno, a top modelling agency,153 and is now a bona-fide fashion celebrity. Appearing on high-profile magazine covers and catwalks throughout the world, the once-random teenager now has an Instagram following of 3.9 million people.154 “It seems like a fairytale,” she says.155


Indeed.


The most popular web video of all time—“Gangnam Style”—was posted in 2012 by Psy, a little-known South Korean K-pop singer. His catchy song-and-dance routine racked up one billion views in the first five months alone and today has more than three billion views!156


When Gangnam Style first came out, people of all stripes—even world leaders—were seen publicly busting out with Psy’s horse-riding dance moves. Then UN Secretary General Ban Ki-Moon, who met with the singer, told him: “I hope that we can work together using your global reach . . . You have, I think, unlimited global reach.”157


The web’s unparalleled influence also makes unwilling stars out of bad actors, such as businesses that mistreat customers. “Smartphone cameras and social media have democratized information and shifted power to consumers,” says Mae Anderson, tech reporter for the Associated Press (AP). “Companies can no longer sweep complaints under the rug.”158


In April 2017, United Airlines learned this modern lesson the hard way. Passengers at Chicago’s O’Hare airport recorded and posted video of an Asian American doctor, David Dao, being ignominiously bumped from their scheduled flight to Louisville to make room for a United employee. The video—showing security officers yanking the bespectacled man from his seat and dragging him, bloodied and bruised, down the aisle and out of the plane—went viral.


The public’s outrage was instantaneous and universal. In China— Dao’s ancestral homeland and the second largest aviation market in the world—the video quickly attracted 330 million views on Weibo and WeChat, Chinese versions of Twitter and Facebook Messenger.159 A typical reaction was this post on Weibo: “The security guy beat him until his face is covered in blood. Is this the so-called American democratic society?”160


Caught off guard, United’s CEO, Oscar Munoz, issued an inept statement that was less than sympathetic to the passenger, exacerbating the global public’s fury. Munoz eventually backed down and apologized, but it was too late; the passenger’s lawyers held a press conference and announced they were suing. A few weeks later the two parties settled out of court.161


The web’s stunning ability to swiftly elevate the status of everyday people and situations is revolutionizing the retail industry as well. Historically, 1995 will always be remembered as an annus mirabilis—a miraculous year—for tiny startups such as craigslist, eBay, and Amazon.


Amazon was founded by Jeff Bezos, a computer and business wonk whose smashing success story echoes those of nineteenth-century titans such as Andrew Carnegie, Cornelius Vanderbilt, and John D. Rockefeller.162 The latter once remarked: “It requires a better type of mind to seek out and to support or to create the new than to follow the worn paths of accepted success.”163


Bezos exemplified that “better type of mind” when he set out to create an online bookstore. He wanted to call it Cadabra, as in abracadabra, but recanted when his attorney mistook the name for cadaver. He also considered calling it Relentless, but ultimately went with Amazon, reportedly because he saw his business becoming as big and powerful as the world’s largest river. Indeed, his original slogan was Amazon: Earth’s Biggest Bookstore.164 (Nevertheless, even today, enter www.relentless.com and you will be directed to Amazon.)


Working out of his garage, Bezos went live with his web business in July 1995. During the first month alone, he sold books to customers in all fifty states and forty-five countries.165 “I knew this was going to be huge,” Bezos recalls. “It was obvious that we were onto something much bigger than we ever dared to hope.”166


Despite experiencing setbacks during the turn of the millennium— the so-called dotcom bust, when a glut of ill-conceived, poorly executed online startups failed—Bezos flourished, by doggedly sticking to a winning strategy. In 2013, just after purchasing The Washington Post, he explained it this way: “We’ve had three big ideas at Amazon that we’ve stuck with for 18 years, and they’re the reason we’re successful: Put the customer first. Invent. And be patient.”167


Clearly, Bezos’s planet-sized ambitions were a perfect fit for the planet-sized web. For, as with the Sweet Brown and Gangnam Style videos, Amazon went viral, its subscriber base growing exponentially.


Today, as of this writing, Amazon is worth in excess of $700 billion.168 That’s more than Microsoft and more than twice as much as Walmart,169 making Amazon the third most valuable company in the world, behind only Apple and Alphabet.170 In July 2017, Bezos overtook Bill Gates to become the richest man in the world—and, not taking account of inflation, the richest man in history171—with a current net worth north of $140 billion.172


Happily, Amazon’s success is being shared by a growing legion of mostly small businesses hawking their wares on the sprawling website— akin to the myriad shops within a mall. Today, more than two million third-party vendors sell about 50% of Amazon’s total number of paid products, which comprise everything from A to Z—just as the company’s beaming logo boasts.173


By all accounts, e-commerce generally is radically disrupting the retail landscape, the way shopping malls once did America’s downtowns. As 2017 drew to a close, an article in Fortune led with this ominous sentence: “This year is going to go down as the worst year on record for brick-and-mortar retail.”174 In all, retailers closed more than 7,790 stores—including Radio Shack, Payless, Rite Aid, Sears, Kmart, and Gymboree.175 Continuing the downward spiral, more than 3,800 stores are expected to shutter in 2018, including big names such as Toys R Us, Walgreens, Ann Taylor, Best Buy, and Gap.176


“Today, convenience is sitting at home in your underwear on your phone or iPad,” says Christian Buss, an analyst for Credit Suisse Group AG. “The types of trips you’ll take to the mall and the number of trips you’ll take are going to be different.”177


Traditional high-end malls continue doing well, because consumers still do like shopping in physical stores. Worldwide, fully 90 percent of all retail sales still occur in brick-and-mortar venues.178


Nevertheless, by some estimates, of the 1,100 malls in the United States, 400 will close in the near future. They’ll need to reinvent themselves, as some are already doing—converting, for instance, into office-industrial-residential-entertainment hybrid centers—or risk being razed to the ground.179


On a more positive note, the web’s star-making power has given a real boost to philanthropy. Once upon a time, mass mailings were the best—and for many, the only affordable—way to solicit monies for worthy causes. Not anymore.


Using websites such as GoFundMe, DonorsChoose, Booster, and Omaze, any individual or institution has the power to ask the web’s 3.7 billion users for donations, at little or no cost. Can you imagine the price of trying to reach that many people with a mass mailing? Or with ads on the radio or TV?


On its Success Stories page, GoFundMe makes this claim: “Over $5 billion raised for inspiring campaigns by incredible people.”180 I encourage you to read at least a few of the stories, especially if you are in sore need of counting your blessings and having your faith in humanity restored.


One of my favorite stories—because I can readily identify with it — concerns Elijah “E-Jayy” DeVaughn, a young man reared on the mean streets of Compton, California. Overcoming many hardships, he was accepted into Harvard College on a full scholarship. E-Jayy’s mom, who raised him singlehandedly, posted a request for $16,000 to help cover his ancillary expenses.181 In four months, 160 people donated $21,633.


Another one of my favorite stories is from Kickstarter, a website dedicated to raising funds for nonprofits. In a solicitation titled “Reboot the Suit,” the Smithsonian Institution requested $700,000 to restore and display the spacesuits of Alan Shepard (first American in space) and Neil Armstrong (first person on the Moon).182 In fewer than five days, it racked up $500,000 and shortly afterward more than met its goal, raising a total of $719,779.


From Sweet Brown and Psy to Jeff Bezos and Elijah DeVaughn: these exemplars of the world wide web’s star-making power perfectly illustrate the two-edged future we face, and also the fundamental reason for it. The web is and always will be inane and sublime, because—as we’re about to see in stunning detail—we are both those things.





THE WILD WILD WEB


“We have met the enemy and he is us.”


Walt Kelly


I was driving at the speed limit on Interstate 40 in Nashville, Tennessee, when a car raced up behind me and began riding my tail. After a few uncomfortable moments, I changed lanes and the car whizzed by. Glancing over at the driver—certain it would be some testosterone-drunk teenager—I beheld a well-dressed, white-haired lady.


Someone’s grandmother!


Our behavior on the highway is a lot like our behavior on the web. There is something about the two settings that brings out our dark sides.


There is a word for people behaving badly on the web: trolls. Like crazy drivers, trolls come in all shapes, sizes, and colors. “These are mostly normal people,” explains Whitney Phillips, author of This Is Why We Can’t Have Nice Things: Mapping the Relationship Between Online Trolling and Mainstream Culture. “You want to say this is the bad guys, but it’s a problem of us.”183


Jessica Moreno, a former Reddit executive agrees: trolls are us. “The idea of the basement dweller drinking Mountain Dew and eating Doritos isn’t accurate,” she says. In her experience of tracking down people who post offensive comments online, more often than not, she discovered, “They would be a doctor, a lawyer, an inspirational speaker, a kindergarten teacher.”184


So, what explains our bad behavior on the web? There are, I believe, three major reasons.


First, there is our basic, imperfect nature, a subject of endless fascination and mystery for both science and religion. Primatologist Dian Fossey summarizes it this way: “The more you learn about the dignity of the gorilla, the more you want to avoid people.”185


Second, there is the effect of anonymity. In real life, we don’t usually blow up at people who annoy us, for fear of creating a commotion, getting slugged, being fired, or worse. “But in a car—and on the Internet— all bets are off,” says sociologist Anna Akbari. “We have a vehicle for fleeing the scene, for logging off from that session. We can act without social consequence, which brings out the worst in us.”186


Third, the world wide web is so ultrademocratic it borders on being lawless. Like a twenty-first–century Dodge City, it is populated by characters every bit as colorful (and notorious) as Cherokee Bill, Prairie Dog Dave, Fat Jack, and Cockeyed Frank. Rowdies who, as one real-life Dodge City resident recalled, “feared neither God, man, nor the devil, and [were] so reckless they would pit themselves, like Ajax, against lightning, if they ran into it.”187


On the wild wild web, as in the Dodge City of yore, we see the full spectrum of human behavior on display—the good, the bad, the ugly. No one knows it better than today’s teens, for whom the web is like the proverbial water cooler. It’s where they hang out. “Social networking sites have created new spaces for teens to interact, and they witness a mixture of altruism and cruelty,” observes Amanda Lenhart of Pew Research Center’s Internet & American Life Project.188


The combination of our having flawed natures, hiding behind computer screens (at least, we think we’re hiding; more about that later), and not being policed explains most of the bad and truly ugly behavior we see online.



VANITY


In the book of “Ecclesiastes,” King Solomon despairs about the human experience, crying out, “Vanity of vanities! All is vanity.” Whatever you think about the Bible, the wise monarch was spot on. Working in the TV and movie industries, I’ve had a front row seat on the timeless spectacle of human self-importance. It’s not pretty.


According to psychologists Jean Twenge and W. Keith Campbell: “Narcissism—a very positive and inflated view of the self—is on the rise.” In their book, The Narcissism Epidemic, they cite a study of 37,000 college students, which shows “narcissistic personality traits rose just as fast as obesity from the 1980s to the present.”189


The web is probably not entirely to blame for the trend. But as we’ve seen, its incomparable star-making power surely does encourage, amplify, and reward self-glorification.


In 2017 LendEDU, an online student loan business, published a revealing analysis of millennials and social media. “They use these platforms,” the study observed, “to boast of their daily tidings, carefully craft their public image, and feed their egos in this interconnected digital age.”190


On the web, egotism gets to play to a global captive audience, a temptation hard to resist. “With just a few filters, a little saturation, and a clever caption,” the LendEDU study points out, “social media can make even the most average joe look like an esteemed socialite.”191


The urge to polish our online images is so irresistible, and doing it is so easy, the web’s social media experience has become as scripted and phony as a reality TV show. According to LendEDU, only 6 percent of college students’ online accounts are “completely true” depictions of themselves (see WEB: DISRUPTION AND DECEPTION.) “The 15 percent that said their social media was ‘not true of me at all,’” LendEDU reports, “know that they are totally fabricating their lives and have not only accepted it but are seemingly fine with it.”192


You might say the web baits us into becoming phony politicians chasing after votes—or likes, to use the proper vernacular. As the Lend-EDU study explains “If you post enough artsy, chic pictures of yourself that rack up plenty of ‘likes,’ then real-life accomplishments will not matter because the popularity of your social media accounts will determine your status on the social hierarchy.”


Curiously, LendEDU adds, our online self-centeredness even drives us to do something seemingly illogical—vote for others. “It does not matter if Instagram users genuinely enjoy other Instagrammers’ posts; the only thing that matters is that each insincere expression of emotion from you will lead to your own Instagram page gaining more status.”


Nothing says online narcissism more than the selfie—a photo taken of and by ourselves and usually posted forthwith on the web for all to see. All too often our self-absorption lures us into photogenic but extremely dangerous poses. The result: death by selfie.


The exact numbers are hard to come by—published estimates vary wildly—but everyone agrees the number of selfie deaths is increasing. According to Emerging Technology, after the first eight months of 2016, the number was at seventy-three fatalities, an all-time high.193


On May 3, 2018, KRIV-TV aired a story about the death of sixteen-year-old Kailee Mills of Spring, Texas. While riding in a car with friends, she removed her seat belt to take a selfie. Her dad explains what happened next: “The car went off the road. She was ejected, and she died instantly. All the other kids in the car, they had their seat belts on and they all survived with very little injury.”194


Inexplicably, many of the fatalities happen in India.195 For example, according to an article in The Pioneer, the venerable newspaper based in New Delhi, on October 3, 2007, “three young men died on the railway tracks outside Bengaluru while ostensibly attempting to take selfies with an onrushing locomotive as the background.” Also, it noted “Earlier this year, in southern Bengal, five young men died trying to save one who was taking a selfie hanging off a railway door.”196
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